Psychological correlates of obesity remain under controversy. As eating behaviors and dieting history have been previously related to obesity status, these dietary variables may contribute to identify overweight and obese individuals who are at higher risk of having an impaired psychological well-being. Objective: The main purpose of this cross-sectional study was to verify the hypothesis of a relationship between weight status and psychological well-being, and to examine whether cognitive dietary restraint, disinhibition, susceptibility to hunger and dieting history could be related to psychological well-being. Design and subjects: In a sample of 101 postmenopausal women, we performed anthropometric measurements (weight, height and body mass index (BMI)), and measured psychological well-being (PER Questionnaire). The Three-Factor Eating Questionnaire (TFEQ) and a questionnaire about dieting history (dieters: had already been on a diet; non-dieters: had never been on a diet) were also administrated. Results: A trend for a significant relationship was observed between BMI and psychological well-being (r ¼ À0.17; P ¼ 0.08). Significant negative relationships were observed for disinhibition, susceptibility to hunger and all their subscales with psychological well-being (À0.28prpÀ0.48), whereas no significant differences in psychological well-being were observed between dieters and non-dieters. Finally, women displaying a higher score for habitual susceptibility to disinhibition (which is the subscale of TFEQ that was the most closely related to psychological well-being) had a lower level of psychological wellbeing, regardless of their weight status.
Introduction
The World Health Organization (WHO) defines health as 'a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity'. 1 This definition clearly states the importance of psychological well-being in the maintenance of a good health status. Today, one of the most important health problem for which the prevalence is consistently increasing in industrialized countries is certainly obesity [2] [3] [4] and its negative physical health consequences have been widely reported. 5, 6 Although psychological and social consequences of obesity have been previously addressed, the relationship between weight status and psychological well-being remains controversial. Although some studies have shown that obesity status could be related to an impaired quality of life 7 or to a lower life satisfaction and fewer future life aspirations, 8 few studies have found significant differences between obese and non-obese subjects regarding psychopathology. To better explain this disparity, some methodological limitations have been underlined (e.g. small sample size, no control group), and it has been suggested that specific risk factors may predispose overweight or obese individuals to develop an impaired psychological well-being. 9, 10 Among these risk factors, eating behaviors and history of dieting may be of relevance. More precisely, according to the Three-Factor Eating Questionnaire (TFEQ), it has been reported that obese subjects generally display higher scores for disinhibition [11] [12] [13] [14] [15] [16] and susceptibility to hunger 10, [15] [16] [17] than non-obese individuals. Although eating disorders such as binge eating have been related to a greater risk of psychopathology, 18, 19 relationships between eating behaviors and psychological functioning have not been clearly established. [20] [21] [22] Some adverse effects of dieting have been previously observed on mental well-being, 23 but these results have not been corroborated by the review published by the National Task Force on the Prevention and Treatment of Obesity in 2000. 24 As the relationship between obesity status and mental health is still under debate, it could be hypothesized that some characteristics of overweight and obese individuals, such as eating behaviors or dieting history, may be important correlates of psychological well-being. To our knowledge, most of the studies addressing psychological aspects of obesity have been conducted among samples of adolescent or young women and among clinical samples of women seeking a weight-loss intervention. Very few studies have been conducted in samples of older individuals or in subjects who are not involved in a weight-loss program. Therefore, further studies are needed to understand better which factors may predispose older individuals to develop an impaired psychological well-being in relationship to their weight status. The main purpose of this cross-sectional study conducted in a sample of postmenopausal women was to verify the hypothesis of a relationship between weight status and psychological well-being, and to examine whether cognitive dietary restraint, disinhibition, susceptibility to hunger and dieting history could also be related to psychological well-being.
Materials and methods

Subjects
This study was conducted among a sample of 131 postmenopausal women (aged between 46 and 68 years), recruited through various media in the Quebec City metropolitan area. A subsample of 101 women completed both TFEQ and PER Questionnaire and only data related to these women are presented in this paper. Each woman was individually interviewed to evaluate if she met the study's criteria for age, postmenopausal status, hormone therapy (HT) and other medication. When asked about their menstrual cycle, women who reported that they did not have their menses for at least 1 year were considered as postmenopausal and were included in the study. To confirm the menopausal status, a measure of the follicle-stimulating hormone (FSH) was performed (FSH value between 28 and 127 UI/l). All women included in this study were free from metabolic disorders, were not using any type of HT, were not under treatment for coronary heart disease, diabetes, dyslipidemia or endocrine disorders (except stable thyroid disease), were not involved in a weight-loss intervention and had a stable weight for at least 3 months. Before their participation to the study, each woman signed an informed consent document, which was approved by the Laval University Medical Center and Laval University Research Ethics Committees.
Assessment of psychological well-being Psychological well-being was evaluated by the PER Questionnaire (version 2.0). This questionnaire is in French language and has been developed by Pépin, Rhéaume and Loranger in 1999 25 and validated in the Canadian French population under study. This 166-item questionnaire measures psychological well-being by the mean score of six subscales (expressed in percentile), which are self acceptance (general self-evaluation of strengths and weakness; e.g.: 'I would like to look like someone else'), dynamism (general level of activity; e.g.: 'I always have ideas to do new things'), anxiety (refers to worries, fears and stress; e.g.: 'I am often afraid to fail'), autonomy (freedom toward choices, activities and decisions; e.g.: 'Even when I am alone, I do not feel bored'), interpersonal relationships (affective and social interactions with others; e.g.: 'I like to have serious discussions with my friends') and emotional stability (ability to control reactions, emotions and moods; e.g.: 'I am controlling quite well my emotions'). 25 High psychological well-being would be described by high emotional stability, dynamism, satisfying interpersonal relationships, autonomy and self-acceptance as well as less anxiety. Answers to each question are assessed with a three-level Likert scale. The PER Questionnaire has an acceptable internal consistency (Cronbach a from 0.81 to 0.88), a good test-retest reliability (correlation coefficients from 0.76 to 0.95) and a good discriminant validity when comparing healthy subjects to individuals suffering from psychological problems. 25 
Assessment of TFEQ-factors
The TFEQ is a 51-item questionnaire developed by Stunkard and Messick in 1985. 26 This instrument assesses three factors that refer to cognitions and behaviors associated with eating. These factors are cognitive dietary restraint, disinhibition and susceptibility to hunger. More precisely, cognitive dietary restraint is a conscious control of food intake with concerns about shape and weight (21 items; score ranging from 0 to 21). Disinhibition is an overconsumption of food in response to a variety of stimuli, such as emotional stress, associated with a loss of control on food intake (16 items, score ranging from 0 to 16). Finally, susceptibility to hunger Weight status, eating behaviors and psychological well-being V Provencher et al refers to food intake in response to feelings and perceptions of hunger (14 items; score ranging from 0 to 14). 26 This questionnaire has been validated and all scales had good test-retest reliability. [26] [27] [28] More specific subscales can also be derived from these three general TFEQ-factors, as suggested by Westenhoefer et al. 11 and Bond et al. 29 Cognitive dietary restraint has been divided into rigid and flexible restraint (seven items for each subscale; score ranging from 0 to 7), as proposed by Westenhoefer et al. 11 Rigid restraint is defined as a dichotomous, all-or-nothing approach to eating, dieting and weight, whereas flexible restraint is a more gradual approach to eating, dieting and weight in which, for example, 'fattening' foods are eaten in limited quantities without feelings of guilt. 11 Disinhibition has also been divided into three subscales (habitual, emotional and situational susceptibility to disinhibition), as suggested by Bond et al.
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Habitual susceptibility to disinhibition describes behaviors that may occur when circumstances predispose to recurrent disinhibition (five items; score ranging from 0 to 5). Emotional susceptibility to disinhibition defines a kind of disinhibition, which is associated with negative affective states (three items; score ranging from 0 to 3), whereas situational susceptibility to disinhibition refers to a type of disinhibition that is initiated by specific environmental cues (five items; score ranging from 0 to 5). Susceptibility to hunger has been divided into two specific subscales (internal and external locus for hunger) (six items for each subscale; score ranging from 0 to 6) as proposed by Bond et al.
Internal hunger refers to the type of hunger which is interpreted and regulated internally, whereas external hunger is rather triggered by external cues. 29 Dieting history has been previously related to higher scores for cognitive dietary restraint and disinhibition. 30 In the context of the present study, history of dieting was evaluated by the following question: 'Have you ever been on a diet in order to lose weight?'. If women had already experienced dieting, they were considered as 'dieters', whereas they were identified as 'non-dieters' if they had never been on a diet to lose weight.
Anthropometric measurements
Height, body weight and body mass index (BMI) were determined according to standardized procedures, as recommended at the Airlie Conference. 31 Height was measured to the nearest millimeter with a stadiometer, and body weight was measured to the nearest 0.1 kg on a calibrated balance. Participants were wearing swimming suit and were asked to remove their shoes for these measurements.
Statistical analysis
Spearman's correlation analyses were performed to quantify the univariate relationships of BMI as well as TFEQ-factors and their subscales with psychological well-being. A Student t-test was performed to assess differences in psychological well-being according to history of dieting. To determine if particular TFEQ-factors would be more tightly associated to psychological well-being, a multivariate regression analysis using the stepwise procedure was conducted. Afterwards, an analysis of variance was performed to assess differences in psychological well-being, according to results obtained by the multivariate regression analysis and weight status. In the presence of a significant group effect, Duncan's tests were conducted to determine which of the groups were significantly different. For variables not normally distributed, a log transformation has been performed. The probability level for significance used for the interpretation of all statistical analyses was set at an alpha level of Po0.05. All analyses were performed by using SAS statistical software (SAS Institute, Cary, NC, USA).
Results
Baseline characteristics of the sample are presented in Table 1 . A Spearman's correlation analysis was conducted in the sample to determine the relationship between BMI and psychological well-being. A negative trend for a significant relationship was observed between BMI and psychological well-being (r ¼ À0.17; P ¼ 0.08).
To quantify the univariate relationships of TFEQ-factors and their subscales with psychological well-being, Spearman's correlation analyses were performed as presented in Table 2 . Results showed that higher scores for disinhibition, susceptibility to hunger and their subscales were associated with a lower level of psychological well-being, whereas no significant relationships were observed between cognitive dietary restraint, flexible restraint, rigid restraint and psychological well-being. All results observed remained significant after an adjustment for BMI. Student's t-test analysis showed that the level of psychological well-being Weight status, eating behaviors and psychological well-being V Provencher et al did not significantly differ according to the history of dieting, even if dieters had higher scores for rigid restraint, disinhibition and susceptibility to hunger compared to nondieters (Po0.05; data not shown). Therefore, further analyses mainly focused on TFEQ-factors rather than dieting history. Analyses were conducted to determine which particular TFEQ-factors would be more closely related to psychological well-being. As highly significant correlations were observed between TFEQ-factors and their subscales (0.64prp0.89; Po0.01), a multivariate model containing subscales of each TFEQ-factors was tested with a stepwise analysis, as presented in Table 3 . Results showed that only habitual susceptibility to disinhibition significantly explained 27.0% of the variance in the model. This result remained significant even when BMI was taken into consideration in the model.
Following these results, women were divided according to their score for habitual susceptibility to disinhibition (median: low score (o0.69) or high score (X0.69); log transformed scores). As BMI was also positively related to habitual susceptibility to disinhibition (r ¼ 0.51; Po0.0001), weight status was taken into consideration by performing an analysis of variance, which assessed differences in psychological well-being, according to groups formed on the basis of the median score for habitual susceptibility to disinhibition and BMI median value (27.4 Figure 1 , results indicate that women having a higher score of habitual susceptibility to disinhibition had a lower level of psychological well-being compared to those having a lower score of habitual susceptibility to disinhibition, regardless of their weight status.
Discussion
Results showed that disinhibition and susceptibility to hunger were significantly related to psychological wellbeing, independently of weight status, whereas a negative trend for a relationship between weight status and psychological well-being was observed. In this regard, habitual susceptibility to disinhibition appears to be a TFEQ-factor that contributes to the level of psychological well-being. In fact, women scoring higher on this subscale of disinhibition may present a lower level of psychological well-being, irrespectively of weight status. This study did not show a significant relationship between BMI and psychological well-being, although a tendency for an association was observed. As suggested by Friedman and Brownell 9 in their extensive review of the psychological correlates of obesity, several factors may explain the lack of relationship or the trend observed between BMI and psychological factors. For example, being a woman, 32 having higher level of body dissatisfaction, 33 having experienced discrimination based on weight such as teasing 34 and displaying a binge-eating disorder 18, 19, 35 may all be factors All correlations remained significant after adjustment for BMI (log transformed values). Weight status, eating behaviors and psychological well-being V Provencher et al that enhance the risk of expressing psychological distress. These different risk factors underline the fact that the obese population is not homogeneous. Each individual has his own personal characteristics that differ from others, which suggests that particular subsamples of obese individuals may be at greater risk of developing psychological disturbances.
Results from our study showed that habitual susceptibility to disinhibition would be the TFEQ-factor most tightly related to psychological well-being. As described by Bond et al., 29 habitual susceptibility to disinhibition is the core component of disinhibition, which may explain why this subscale of disinhibition appears to be the most important. Habitual susceptibility to disinhibition is defined as circumstances that could predispose to recurrent overconsumption of food together with a loss of control on food intake. Even if a high score for this TFEQ-factor should not be considered as pathological, some similarities can be observed with bingeeating disorder, as previous studies have shown a positive relationship between disinhibition and severity of binge eating 36 or with the frequency of objective bulimic episodes. 37 Furthermore, a greater risk of psychopathology has been previously observed in binge eaters, 18, 19 whereas their distress could be mostly related to their pattern of erratic eating, rather than to their weight gain. 19 As previously noticed by Tanofsky-Kraff and Yanovski 38 and as shown by the significant relationships observed between psychological well-being and TFEQ-factors in the present study, it could be suggested that non-normative eating patterns may also influence psychological well-being and health in postmenopausal women of varying weight. As the present results are derived from a cross-sectional study, a causal relationship cannot be established. It could be argued that TFEQ-factors may be altered in response to a low level of psychological well-being. In a study conducted in obese female binge eaters, Chua et al. 39 showed that a negative mood, as induced by an exposure to a sad film, can promote overeating. Therefore, results from this study must be carefully interpreted, as an impaired psychological wellbeing may also be a trigger for disinhibition.
In conclusion, these results suggest that, as well as being related to weight status, TFEQ-factors are also associated with psychological well-being, which stresses the importance of distinguishing individuals who displayed non-normative eating patterns from those who maintain a satisfying relationship with food. In order to have a global impact on health status, eating behaviors could therefore be a target for weight-management interventions.
